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TITLE OF THE INVENTION 

PRINT MANAGEMENT SYSTEM AND PRINT MANAGEMENT METHOD 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to a print management 
system and a print management method that allocate each print 
demand to one of multiple printing devices , which print an image 
on a medium like printing paper. 

10 2. Description of the Prior Art 

A print server for controlling multiple printers 
connected thereto has been proposed as a print management 
system (see 'Print Alley System' Minolta Co. , Ltd. [retrieved 
on March 12, 2003], the Internet <URL: http://ascii24.com/ 

15 news/i/net/article/2000/04/06/608187-000 .html> . This prior 

art print management system is designed to 'allocate one print 
job to multiple printers to shorten the total output time of 
an original including a large number of pages ' and 
'automatically discriminate color pages from monochromatic 
20 pages included in a color /monochromatic original and 
separately output the color pages and the monochromatic pages 
to a color printer and a monochromatic printer' , so as to attain 
efficient print management. 
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When receiving multiple print jobs for printing an 
identical image multiple times, however, this prior art print 
management system may allocate the multiple print jobs of the 
identical image to different printers. Since the respective 
5 printers have different color reproduction properties, the 
reproduced colors of printed images on printing paper are 
slightly varied among the printers . Especially in the case 
of printing an identical photographic image with different 
printers, the customer often unsatisfactorily feels a subtle 
10 color difference between resulting prints . 

SUMMARY OF THE INVENTION 

The print management system and the corresponding print 
management method of the invention aim to attain color 
15 reproduction that gives the customer a less sense of 
dissatisfaction by adequate allocation of printing requests 
of a received print demand. The print management system and 
the corresponding print management method of the invention also 
aim to ensure efficient allocation of printing requests of a 
20 received print demand to multiple printers, simultaneously 
with attaining color reproduction that gives the customer a 
less sense of dissatisfaction. 

In order to achieve at least part of aforementioned aims , 
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the present invention is constructed as follows. 

A first print management system of the present invention 
is a system that allocates each print demand to one of multiple 
printing devices , which print an image on a medium like printing 
5 paper, the print management system including: a print demand 
acceptance module that receives a print demand including at 
least one image printing request; and a print allocation module 
that, when the received print demand includes plural printing 
requests for printing an at least partially identical image 
10 plural times, allocates the plural printing requests for 
printing the at least partially identical image plural times 
to one identical printing device. 

The first print management system of the invention 
receives a print demand including plural printing requests for 
15 printing an at least partially identical image plural times, 
and allocates the plural printing requests for printing the 
at least partially identical image plural times to one 
identical printing device. This arrangement effectively 
prevents the customer from unsatisfactorily feeling a subtle 
20 color difference between resulting printed images but 
desirably gives resulting prints of substantially equal 
quality. The other printing requests regarding non- identical 
images are allocated to another printing device . This ensures 



3 




FNSEA052US 



efficient execution of a large number of print demands. 

In accordance with one preferable application of the 
first print management system of the invention, each of the 
printing requests included in the print demand has 
5 identification information for identifying an image to be 
printed, and the print allocation module allocates multiple 
printing requests for printing at least an image having an 
identical piece of the identification information to one 
identical printing device. In this application, the 
10 identification information may include at least one of a file 
name of each image, identification information for identifying 
a digital camera used to record the image, date of recording 
the image with the digital camera, and a data size of the image. 

A second print management system of the invention is a 
15 system that allocates each print demand to one of multiple 
printing devices , which print an image on a medium like printing 
paper, the print management system including: a print demand 
acceptance module that receives a print demand; and a print 
allocation module that , when the received print demand includes 
20 a printing request for printing an at least partially identical 
image with an allocated image of another printing request, 
which has already been allocated to any of the multiple printing 
devices, allocates the printing request for printing the at 
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least partially identical image to a relevant printing device, 
to which the printing request for printing the allocated image 
has already been allocated. 

The second print management system of the invention 
5 receives a print demand including a printing request for 
printing an at least partially identical image with an 
allocated image of another printing request, which has already 
been allocated to any of the multiple printing devices, and 
allocates the printing request for printing the at least 
10 partially identical image to a relevant printing device, to 
which the printing request for printing the allocated image 
has already been allocated. This arrangement effectively 
prevents the customer from unsatisfactorily feeling a subtle 
color difference between resulting printed images but 
15 desirably gives resulting prints of substantially equal 
quality. The other printing requests regarding non-identical 
images are allocated to another printing device. This ensures 
efficient execution of a large number of print demands. Here 
the terminology 'allocated image' represents both an image 
20 allocated to and printed by the printing device and an image 
allocated to but not printed yet by the printing device. 

In accordance with one preferable application the second 
print management system of the invention, each of the printing 
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requests included in the print demand has image identification 
information for identifying an image to be printed, the print 
management system further includes an information storage 
module that stores the image identification information for 
5 identifying the allocated image and the relevant printing 
device, to which the printing request for printing the 
allocated image has already been allocated, and the print 
allocation module allocates a printing request for printing 
an image having an identical piece of the image identification 
10 information with the stored image identification information 
for identifying the allocated image to the stored relevant 
printing device, to which the printing request for printing 
the allocated image has already been allocated. In this 
application, the identification information may include at 
15 least one of a file name of each image, identification 
information for identifying a digital camera used to record 
the image, date of recording the image with the digital camera, 
and a data size of the image. Each of the printing requests 
included in the print demand may have customer identification 
20 information for identifying a customer who demands printing 
of an image, the information storage module may store the 
customer identification information with regard to the 
allocated image, and the print allocation module may allocate 



6 




FNSEA052US 



a printing request for printing an image having an identical 
piece of the image identification information with the stored 
image identification information for identifying the allocated 
image and an identical piece of the customer identification 
5 information with the stored customer identification 
information with regard to the allocated image to the stored 
relevant printing device, to which the printing request for 
printing the allocated image has already been allocated. 

A third print management system of the present invention 
10 is a system that allocates each print demand to one of multiple 
printing devices , which print an image on a medium like printing 
paper, the print management system including: a print demand 
acceptance module that receives a print demand including at 
least one image printing request with settings of a number of 
15 pages and number of copies to be printed; and a print allocation 
module that allocates the received print demand as a whole or 
in units of pages to one of the multiple printing devices . 

The third print management system of the invention 
receives a print demand including at least one image printing 
20 request with settings of a number of pages and number of copies 
to be printed, and allocates the received print demand as a 
whole or in units of pages to one of the multiple printing 
devices. This arrangement enables plural printing requests 
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specified in one print demand or plural printing requests for 
printing an identical page to be executed by one identical 
printing device. This arrangement causes multiple copies of 
an identical image to be printed by an identical printing device 
5 and thereby prevents the customer from unsatisfactorily 
feeling a subtle color difference between resulting printed 
images . 

In accordance with another application of the invention, 
the first through the third print management system of the 
10 invention further include a printing request number detection 
module that detects a number of printing requests allocated 
to each of the multiple printing devices, wherein each of the 
multiple printing devices accepts allocation of printing 
requests from the print management system to a preset number 
15 and successively executes the preset number of printing 
requests, and the print allocation module allocates a printing 
request on the condition that any of the detected numbers of 
printing requests allocated to the multiple printing devices 
is less than the preset number. In this case, the print 
20 allocation module, when there are plural printing devices 
having the number of allocated printing requests less than the 
preset number, may allocate a printing request to the printing 
device having a less number of allocated printing requests. 
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The technique of the present invention is not restricted 
to the print management systems described above, but is also 
applicable to a corresponding print management method with the 
print management system. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 schematically illustrates the configuration of 
a photo studio system 10 in one embodiment of the invention; 
Fig. 2 shows one example of a layout editing window 70; Fig. 
10 3 is a flowchart showing a print job acceptance routine; Fig. 

4 shows one example of print management data; Figs. 5 and 6 
are flowcharts showing a print allocation routine; and Fig. 
7 shows one example of a job execution status display window 
80. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One mode of carrying out the invention is discussed below 
as a preferred embodiment. Fig. 1 schematically illustrates 
the configuration of a photo studio system 10 in one embodiment 
20 of the invention. The photo studio system 10 includes two 
printers 50 and 60 (hereafter may be referred to as the upper 
printer 50 and the lower printer 60), a print server 20 that 
is linked with the two printers 50 and 60 and functions as a 
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print management apparatus of the embodiment , and multiple 
client computers 30 that output print jobs to the print server 
20. The multiple client computers 30 are connected with the 
print server 20 via a LAN 12. The photo studio systems 10 are 
5 respectively located in multiple regions and are under 
management of a center server 40 connected via the Internet 
16 . 

The print server 20 of the embodiment is constructed as 
a general computer including a CPU 20a. The CPU 20a is 
10 connected via a bus 20h with a ROM 20b that stores various 
processing programs, a RAM 20c that temporarily stores data, 
a clock generator 20d that generates an operation clock, a video 
board 20e that has a connector to a display 22, a LAN board 
20f that has a connector to the LAN cable 12 , and an input-output 
15 controller 20g that is linked with a hard disk 23. The LAN 
board 20f is connected with a router 14 via the LAN cable 12. 
The print server 20 of the embodiment gains access to the 
Internet 16 via the router 14. 

The hard disk 23 of the print server 20 has a status folder 
20 23a that stores status data from the printers 50 and 60, a job 

folder 23b that stores print jobs sent from the client computers 
30, and a program folder 23c that stores various processing 
programs. The hard disk 23 also has an upper spooler 23d and 
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a lower spooler 23e that respectively spool at most two jobs 
of a minimum printing unit (that is, print data printable on 
one sheet of printing paper) , which are allocated to the upper 
printer 50 or the lower printer 60 and include a currently 
5 executing job. The hard disk 23 further has a template folder 
23f that stores layout templates used for laying out one or 
multiple images on a sheet of printing paper. 

The status data stored in the status folder 23a of the 
hard disk 23 include paper sizes (for example, sizes A4 , A3, 
10 and A3 long) and paper types (for example, matte and luster) 
available in the printers 50 and 60, paper sizes and paper types 
currently set in the printers 50 and 60, ICC profiles of the 
printers 50 and 60, and numbers of jobs (spool numbers) 
currently spooled in the upper spooler 2 3d and the lower spooler 
15 23e . 

Each of the print jobs stored in the job folder 23b of 
the hard disk 23 includes an image file of object image data 
to be printed, a print management file including description 
of print management data, and an ICC profile. The print 
20 management file includes specifications of a paper size, a 
paper type, an image layout, and a printer used for printing, 
the number of pages to be printed, the number of copies to be 
printed with respect to each page, and the name of the image 
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file including the name of a path representing a storage place 
of the image file. 

The processing programs stored in the program folder 23c 
of the hard disk 23 include printer drivers executed to control 
5 the printers 50 and 60 respectively, a color converter executed 
to generate a color correction table based on an ICC profile 
of a selected printer for printing and an ICC profile of object 
image data and to carry out color correction of the object image 
data with the generated color correction table, and a Web 
10 browser executed to browse various pieces of information. 

The two printers 50 and 60 and the print server 20 are 
placed in an identical casing. In the casing, the printer 50 
is located on an upper step and the printer 60 is located on 
a lower step. The printer 50 located on the upper step has 
15 two paper cassettes 51 and 52 and receives a feed of print sheets 
having the specified paper size and paper type from a selected 
one of the two paper cassettes 51 and 52 for printing. The 
printer 60 located on the lower step also has two paper 
cassettes 61 and 62 and receives a feed of print sheets having 
20 the specified paper size and paper type from a selected one 
of the two paper cassettes 61 and 62 for printing. 

Each of the client computers 30 is constructed as a 
general computer including a CPU 30a. The CPU 30a is connected 
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via a bus 30h with a ROM 30b that stores various processing 
programs, a RAM 30c that temporarily stores data, a clock 
generator 30d that generates an operation clock, a video board 
30e that has a connector to a display 32, a LAN board 30f that 
5 has a connector to the LAN cable 12, and an input-output 
controller 30g that is linked with a hard disk 33 . A peripheral 
device, such as a digital still camera 35, is connectable with 
the input-output controller 30g via, for example, a USB 
interface cable. The LAN board 30f is connected with the router 
10 14 via the LAN cable 12. The client computer 30 gains access 

to the Internet 16 via the router 14. 

The hard disk 33 of the client computer 30 has a status 
folder 33a that stores status data of the printers 50 and 60 
sent from the print server 20 at regular intervals or in 
15 response to the operator's demands and information regarding 
print jobs, an image folder 33b that receives and stores digital 
images recorded in the digital still camera 35 connected via 
the USB interface cable, and a program folder 33c that stores 
various processing programs . 

20 The processing programs stored in the program folder 33c 

of the hard disk 33 include a photo retouch software program 
executed to make each digital image stored in the image folder 
33b subjected to trimming, correction including elimination 
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of undesired marks and scratches, and enhancement like color 
adjustment. The hard disk 33 also include a layout editing 
software program executed to read a selected layout template 
from the template folder 23f of the hard disk 23 of the print 
5 server 20, to lay out one or multiple selected digital images 
stored in the image folder 33b according to the selected layout 
template, and to create and output a print job to the print 
server 20, and a Web browser executed to browse various pages 
provided by the print server 20 and the center server 40. 

10 The center server 40 is designed to intensively manage 

the working statuses of the photo studio systems 10 located 
in multiple regions. The center server 40 receives 
printing-related information from the print server 20 and each 
of the client computers 3 0 via the Internet 16 at regular 
15 intervals, stores the received printing-related information 
in the form of a database, and provides the printing-related 
information stored in the database in response to demands from 
the print server 20 and each of the client computers 30. 

The discussion now regards the operations of the client 
20 computer 30 in the photo studio system 10. In response to 
connection of the digital still camera 35 to the client computer 
30, the operator of the client computer 30 reads image data 
recorded in the digital still camera 35 and stores the image 
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data into the image folder 33b of the hard disk 33. The client 
computer 30 activates the photo retouch software program to 
make image data of each image file stored in the image folder 
33b subjected to a series of retouching process in response 
5 to the operator's retouching operations. The client computer 
30 also activates the layout editing software program to set 
image data of each image file stored in the image folder 33b 
in a photo frame of a desired layout template in response to 
the operator's layout operations and to create and output a 
10 print job of the image data in the desired layout to the print 
server 20 for printing in response to the operator's print 
command. Fig. 2 shows a layout editing window 70, which is 
open on the display 32 of the client computer 30 when the layout 
editing software program is activated. 

15 As shown in Fig. 2, the layout editing window 70 has a 

folder display field 71 that shows folders stored in the image 
folder 33b, a thumbnail display field 72 that shows thumbnail 
images of image files stored in a selected one of the folders 
displayed in the folder display field 71, a layout operation 
20 field 73, and a print button 78. In the layout operation field 
73, the operator drags and drops a desired thumbnail image, 
among those of the image files displayed in the thumbnail 
display field 72, in a desired photo frame on a selected layout 
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77a. The operator clicks the print button 78 to give a print 
command. The layout operation field 73 includes various 
selection boxes for selection of desired printing conditions: 
for example, a paper size selection box 74a to select a desired 
5 paper size, a paper type selection box 74b to select a desired 
paper type, a printer specification box 7 5 to specify a printer 
used for printing between the two printers 50 and 60 connecting 
with the print server 20, a copy number selection box 76 to 
specify the number of copies to be printed with the layout 77a 
10 displayed in the layout operation field 73, and a layout 
selection box 77 to select a desired layout among multiple 
layout templates. The operator selects a desired condition 
in a popup menu open on each selection box. In the structure 
of this embodiment, three options 'upper printer', 'lower 
15 printer', 'not specified' are selectable in the printer 
specification box 75. 

On the layout editing window 70, the operator sets a 
desired one of the thumbnail images displayed in the thumbnail 
display field 72 in a desired photo frame on the layout 77a 
20 selected in the template selection box 77, selects desired 
printing conditions in the corresponding selection boxes, and 
clicks the print button 78 . The client computer 30 then creates 
a print job based on the printing conditions selected on the 
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layout editing window 70 and sends the created print job to 
the print server 20. 

The discussion now regards the operations of the print 
server 20 in the photo studio system 10 . A print job acceptance 
5 routine shown in the flowchart of Fig. 3 and a print allocation 
routine shown in the flowcharts of Figs. 5 and 6 are described 
successively as the operations of the print server 20 of the 
embodiment . 

The print job acceptance routine is activated, in 
10 response to reception of a signal representing transmission 
of a print job from one of the client computers 30. When the 
print job acceptance routine shown in the flowchart of Fig. 
3 starts, the CPU 20a of the print server 20 of the embodiment 
receives a print job sent from the client computer 30 (step 
15 S100) , allocates a job ID to the received print job in the order 

of reception (step S102), divides the received print job into 
minimum printing units (step S104), and stores divisions of 
the print job (hereafter referred to as divisional jobs) into 
the job folder 23b of the hard disk 23 (step S106) . The print 
20 job acceptance routine is then terminated. Here the minimum 
printing unit corresponds to printing on one sheet of printing 
paper. The processing of step S106 newly creates a print 
management file corresponding to each divisional job of the 
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minimum printing unit, based on a print management file 
included in the print job received at step S100 and stores the 
newly created print management file into the job folder 23b. 
When the print job received at step S100 is a job of the minimum 
5 printing unit, the print job is not actually divided. Even 
in this case, the print job going through the processing of 
step S104 is called the divisional job. 

Fig. 4 shows print management data of a print management 
file created corresponding to a divisional job and stored in 
10 the job folder 23b. In the illustrated example of Fig. 4, the 
print management data includes a 'job ID' , a 'customer ID' for 
identifying the customer of a received print job, a 'page 
number' for specifying the ordinal page number of the 
divisional job in the received print job, a 'copy number' for 
15 specifying the ordinal copy number of the divisional job in 
the received print job, a 'paper size', a 'paper type', a 
'layout number' for identifying a selected template among the 
multiple layout templates stored in the template folder 23f, 
a 'specified printer name', a 'job allocation printer name' 
20 for identifying a printer that actually receives the allocated 
divisional job, an 'image file name' including the name of a 
path representing a storage place of a corresponding image file, 
and an 'execution status' of the divisional job. Divisional 
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jobs as divisions of one print job have an identical job ID 
but are distinguishable by the 'page number' and the 'copy 
number' . Among the parameters described in the print 
management file, the 'customer ID', the 'paper size', the 
5 'paper type' , the 'layout number' , and the 'specified printer 
name' are set by the client computer 30 in response to the 
operator's entries. The 'job ID' , the 'page number' , the 'copy 
number' , the ' job allocation printer name' , and the 'execution 
status' are set by the print server 20 in the course of 
10 processing the divisional job. Each of the divisional jobs 
stored in the job folder 23b is checked for printability at 
preset time intervals (for example, at every 5 seconds) , based 
on the paper sizes and the paper types currently set in the 
printers 50 and 60. When the divisional job is determined as 
15 printable, a print queuing state is set to the 'execution 
status' of the divisional job. When the divisional job is 
determined as unprintable, a pause state is set to the 
'execution status' of the divisional job. 

The print allocation routine is repeatedly executed at 
20 preset time intervals (for example, at every 10 seconds) . When 
the print allocation routine shown in the flowcharts of Figs. 
5 and 6 starts, the CPU 20a of the print server 20 first extracts 
spool numbers Na and Nb of divisional jobs spooled in the upper 
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spooler 23d and the lower spooler 23e from the status data of 
the printers 50 and 60 stored in the status folder 23a (step 
S110), and determines whether both the spool numbers Na and 
Nb are not greater than a value '1' (step S112) . As mentioned 
5 previously, each of the upper spooler 23d and the lower spooler 
23e is capable of spooling two print data as color-converted 
CMYK data, which include currently executing print data. The 
processing of step SI 12 accordingly determines whether either 
of the upper spooler 23d and the lower spooler 23e has any 
10 vacancy for print data. When it is determined at step SI 12 
that neither of the upper spooler 23d and the lower spooler 
23e has any vacancy for print data, allocation of any divisional 
job is not allowed at the moment. The CPU 20a thus immediately 
exits from the print allocation routine. 

15 When it is determined at step S112 that either of the 

upper spooler 23d and the lower spooler 23e has any vacancy 
for print data, on the other hand, the CPU 20a determines 
whether there is any divisional job set in a print queuing state 
in the job folder 23b (step S114). When the job folder 23b 
20 includes any divisional job in the print queuing state, the 
CPU 20a specifies a divisional job in the print queuing state 
as a next divisional job to be processed next and reads print 
management data from the print management file corresponding 
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to the next divisional job (step S116). The CPU 20a then 
analyzes the print management data (step S118) , and determines 
whether a printer used for printing is specified in the print 
management data (step S120). In the case of no specification 
5 of a printer, the CPU 20a retrieves a divisional job having 
identical 'image file name' and 'customer ID' with those of 
the next divisional job, among divisional jobs set either in 
an allocated state or a printed state to the 'execution status' 
of the print management data (step S122) and determines whether 
10 there is any matching divisional job having the identical 
'image file name' and 'customer ID' (step S124). When any 
matching divisional job is present at step S124, the CPU 20a 
subsequently determines whether the spool number of the spooler 
corresponding to the printer, to which the matching divisional 
15 job has been allocated, is not greater than 1 (step S126) . This 
determines whether the corresponding spooler has any vacancy 
for print data. When the spooler has any vacancy for print 
data, the CPU 20a allocates the next divisional job to the 
printer, to which the matching divisional job has been 
20 allocated, and sets the execution status of the next divisional 
job to an allocated state (step S128). When the divisional 
jobs allocated previously to either of the printers 50 and 60 
include a matching divisional job having the identical 
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'customer ID' and 'image file name' with those of the next 
divisional job, the next divisional job is to be printed by 
the printer, to which the matching divisional job has been 
allocated (job allocation printer name). The reproduced 
5 colors of printed images on printing paper are slightly varied 
among the printers. Allocation of print jobs of an identical 
image demanded by an identical customer to different printers 
often causes the customer to unsatisfactorily feel a subtle 
color difference between resulting prints. An identical 
10 printer is thus used to print multiple copies of an identical 
image or to reprint a new copy of an image that has been printed 
in the past by the printer. This desirably gives resulting 
prints of substantially equal quality. In the case of a layout 
of multiple images on one sheet of printing paper, the procedure 
15 of this embodiment allocates the next divisional job to the 
printer, which has been used to print a divisional job having 
the identical 'customer ID' and at least one identical 'image 
file name' with those of the next divisional job. When the 
next divisional job is allocated to the relevant printer, the 
20 CPU 20a writes the name of the printer that has received the 
allocation as the 'job allocation printer name' in the print 
management file, simultaneously with setting the execution 
status of the next divisional job to the allocated state. 
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When there is any matching divisional job having the 
identical 'image file name' and 'customer ID' with those of 
the next divisional job at step S124 but the spool number of 
the spooler corresponding to the printer, to which the matching 
5 divisional job has been allocated, is greater than 1 at step 
S126, allocation of any divisional job is not allowed at the 
moment. The print allocation routine accordingly returns to 
step S114 . 

When there is no matching divisional job having the 
10 identical 'image file name' and 'customer ID' at step S124, 
on the other hand, the CPU 20a allocates the next divisional 
job to the printer corresponding to the spooler having any 
vacancy for print data and sets the execution status of the 
next divisional job to the allocated state (step S130). The 
15 processing of step S130 writes the name of the printer that 
has received the allocation as the 'job allocation printer 
name' in the print management file, simultaneously with setting 
the execution status of the next divisional job to the allocated 
state . 

20 When it is determined at step S120 that a printer used 

for printing is specified in the print management data of the 
next divisional job, the CPU 20a determines whether the spool 
number of the spooler corresponding to the specified printer 
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is not greater than 1 (step S132). This determines whether 
the corresponding spooler has any vacancy for print data. When 
the corresponding spooler has any vacancy for print data, the 
CPU 20a allocates the next divisional job to the specified 
5 printer and sets the execution status of the next divisional 
job to the allocated state (step S134) . The processing of step 
S134 also writes the name of the printer that has received the 
allocation as the 'job allocation printer name' in the print 
management file, simultaneously with setting the execution 
10 status of the next divisional job to the allocated state. When 
the corresponding spooler has no vacancy for print data at step 
S132, on the other hand, allocation of any divisional job is 
not allowed at the moment . The print allocation routine 
accordingly returns to step S114. 

15 After allocation of the next divisional job to the 

relevant printer, the CPU 20a performs color correction of the 
image data of the allocated divisional job according to the 
ICC profile of the relevant printer (step S136). The printer 
driver of the relevant printer, which has received the 
20 allocation of the divisional job, is activated to make the 
color-converted image data subjected to color conversion into 
CMYK color data and a halftoning process and thereby convert 
the image data into print data processible by the relevant 
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printer (step S138) . The print data is then output as a standby- 
divisional job to the spooler corresponding to the relevant 
printer that has received the allocation of the divisional job 
(step S140) . The print allocation routine is terminated here. 

5 On completion of a currently executing divisional job, the 
upper spooler 23d or the lower spooler 23e outputs print data 
spooled therein as a standby divisional job to the 
corresponding one of the printers 50 and 60 to start printing. 
The execution status of the divisional job is then changed from 
10 the allocated state to a printing state. On completion of 
execution of the divisional job, the execution status of the 
completed divisional job is changed from the printing state 
to a printed state. 

The execution statuses of the respective divisional jobs 
15 are provided in the form of a Web page, in response to a request 
from the print server 20 or each of the client computers 30. 
Fig. 7 shows a job execution status display window 80 opening 
on the display 22 of the print server 20 or on the display 32 
of the client computer 30. The job execution status display 
20 window 80 includes a job ID display column 81 showing job IDs 
allocated to respective print jobs, a page number display 
column 8 2 showing ordinal page numbers of respective divisional 
jobs having an identical job ID, a copy number display column 
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83 showing ordinal copy numbers of the respective divisional 
jobs having the identical job ID, a file name display column 

84 showing the names of image files to be printed as the 
respective divisional jobs, an execution status display column 

5 85 showing execution statuses of the respective divisional jobs , 

a customer ID display column 86 showing customer IDs of the 
respective print jobs, a paper specifications display column 
87 showing specifications of paper size and paper type in the 
respective divisional jobs, a specified printer name display 
10 column 88a showing the names of specified printers, a job 
allocation printer name display column 88b showing the names 
of printers to which divisional jobs have actually been 
allocated, and an ' update' button 89 to effectuate the 
operator's new selections and entries. For the better 
15 understanding, different symbols of 'Printing' state, 
'Standby' state, 'Print Queuing' state, 'Pause' state, and 
'Printed' state are set corresponding to the 'printing state' , 
the 'allocated state', the 'print queuing state', the 'pause 
state' , and the 'printed state' discussed above and are shown 
20 in the execution status display column 85 of the respective 
divisional jobs on the job execution status display window 80 
of Fig. 7. In the actual display, however, these states are 
distinctly shown in color lighting: for example, blinking green 
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circle for the 'Printing' state, lighting green circle for the 
'Standby 'state, lighting yellow circle for the ' Print Queuing ' 
state, lighting orange circle for the 'Pause' state, and 
lighting black circle for the 'Printed' state. In the case 
5 of no specification of a printer, the option 'Auto' is set in 
the specified printer name display column 88a. 

On the job execution status display window 80 of Fig. 
7, a print job having a job ID '0025' requires printing each 
one copy of three pages and is accordingly divided into three 
10 divisional jobs . Each of the divisional jobs is identified 
by the page number and the copy number. With regard to a 
divisional job having the job ID '0025', a page number '03', 
and a copy number '01' , the image file name to be printed is 
'aaaa.tif and the customer ID is '0031'. These image file 
15 name 'aaaa.tif' and customer ID '0031' are identical with those 
of a matching divisional job having a job ID '0021', a page 
number ' 01 ' , and a copy number ' 01 ' . The divisional job having 
the job ID '0025', the page number '03', and the copy number 
'01' is thus allocated to the 'lower printer', to which the 
20 matching divisional job having the job ID '0021', the page 
number *01' , and the copy number '01' has been allocated. With 
regard to a divisional job having a job ID ’ 0028 ' , a page number 
'01' , and a copy number '01' (first copy) , the image file name 
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to be printed is 'dddd.tif and the customer ID is '0105'. 
These image file name 'dddd.tif' and customer ID '0105' are 
identical with part of the image file name ' dddd . tif /eeee . tif ’ 
and the customer ID '0105' of a matching divisional job having 
5 a job ID '0024', a page number '01', and a copy number '01'. 
The divisional job having the job ID '0028', the page number 
*01' , and the copy number '01' is thus allocated to the 'lower 
printer' , to which the matching divisional job having the job 
ID '0024' , the page number '01' , and the copy number '01' has 
10 been allocated. The other divisional jobs of the same job ID 
'0028' identified by the page number '01' and copy numbers '02' 
to '04' (second to fourth copies) also have the identical image 
file name 'dddd.tif' and the identical customer ID '0105' with 
those of the corresponding divisional job for the first copy. 
15 These divisional jobs are thus also allocated to the same 'lower 
printer' . 

As described above, the print server 20 of the embodiment 
causes an identical printer to b&used to print multiple copies 
of a partly or wholly identical image in response to a demand 
20 from one customer or to reprint a new copy of a partly or wholly 
identical image that has been printed in the past by the printer 
in response to a demand from the same customer after some time. 
This effectively prevents the customer from unsatisfactorily 
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feeling a subtle color difference between resulting printed 
images but desirably gives resulting prints of substantially 
equal quality. Each of non-identical images is allocated to 
one of the two printers 50 and 60 having a vacancy. The two 
5 printers 50 and 60 are thus efficiently used to print a large 
number of images . 

The CPU 20a of the print server 20 of the embodiment 
executing the print job acceptance routine of Fig. 3 
corresponds to the print demand acceptance module of the 
10 invention. The CPU 20a of the print server 20 executing the 
print allocation routine of Figs. 5 and 6 corresponds to the 
print allocation module of the invention. 

The print server 2 0 of the embodiment causes an identical 
printer to be used to print matching divisional jobs including 
15 at least one identical image among images to be printed on one 
sheet of printing paper. One possible modification may cause 
an identical printer to be used to print only perfectly matching 
.divisional jobs including completely identical images to be 
printed on one sheet of printing paper. 

20 The print server 20 of the embodiment causes an identical 

printer to be used to print partly or wholly identical images 
of multiple divisional jobs, when the divisional jobs have an 
identical 'customer ID' . One possible modification may cause 
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an identical printer to be used to print partly or wholly 
identical images of multiple divisional jobs, whether the 
divisional jobs have an identical 'customer ID' or different 
'customer IDs'. 

5 The print server 20 of the embodiment uses the image file 

name as a key to determine the presence of any matching 
divisional job of a partly or wholly identical image. Any one 
or any combination of the data size of the image file, the date 
of recording the image with the digital still camera 35, and 
10 the identification information allocated to the digital still 
camera 35 may be used as a key to determine the presence of 
any matching divisional job of a partly or wholly identical 
image . 

The print server 20 of the embodiment specifies a printer 
15 used for printing among the three options, 'upper printer 50' , 
'lower printer 60', and 'not specified'. Each print job may 
be allocated in the 'unit of job' or the 'unit of page' to one 
of the printers , in response to the customer ' s selection . When 
the 'unit of job' is selected in the printer specification 
20 process, all pages and all copies in one print job having an 
identical job ID are allocated to one identical printer. When 
the 'unit of page' is selected in the printer specification 
process, all copies of an identical page in one print job having 



30 




FNSEA052US 



an identical job ID are allocated to one identical printer. 
In the case of allocation in the 'unit of job', the procedure 
does not divide each received print job in the print job 
acceptance routine of Fig. 3 and then executes the print 
5 allocation routine of Figs. 5 and 6 in the unit of job. In 
the case of allocation in the 'unit of page' , on the other hand, 
the procedure divides each received print job into pages in 
the print job acceptance routine of Fig. 3 and then executes 
the print allocation routine of Figs. 5 and 6 in the unit of 
10 page . 

In the print server 20 of the embodiment, each of the 
upper spooler 23d and the lower spooler 23e has the capacity 
of spooling at most two print data including currently executed 
print data. The number of print data spooled simultaneously 
15 may be only one or any number of not less than 3. In the latter 
case, each divisional job may be allocated preferentially to 
a printer corresponding to a spooler having the smaller spool 
number between Na and Nb in the print allocation routine of 
Fig. 5. This arrangement further enhances the efficiency of 
20 job execution. 

In the structure of the embodiment, the print server 20 
executes the series of processing to allocate partly or wholly 
identical images to an identical printer for printing. The 
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client computer 30 may take over part of the processing. For 
example, in response to a click of the print button 78 on the 
layout editing window 70 , the client computer 30 reads the print 
management data stored in the job folder 23b of the print server 
5 20, and retrieves any matching divisional job having an 

identical 'image file name' and an identical 'customer ID' 
among divisional jobs having the 'execution status' set to the 
'allocated state' or the 'printed state', based on the 
'execution status' , the 'image file name' , the 'customer ID' , 
10 and the 'job allocation printer name' of the print management 
data. When any matching divisional job is present, the client 
computer 30 creates a print job including specification of the 
same printer as the job allocation printer name (the printer 
to which the matching divisional job has been allocated) and 
15 outputs the created print job to the print server 20. 

In the above embodiment , the technique of the present 
invention is applied to the print server 20 that functions as 
a print management system. The technique of the invention is 
also applicable to a print management method in relation to 
20 the print management system of the embodiment. Still another 
application is a program that causes the computer to function 
as the print management system of the embodiment. In the case 
of such programs the respective steps of the print job 
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acceptance routine shown in Fig. 3 and the print allocation 
routine shown in Figs. 5 and 6 may be programmed in a suitable 
programming language . 

The above embodiment is to be considered in all aspects 
5 as illustrative and not restrictive. There may be many 
modifications , changes , and alterations without departing from 
the scope or spirit of the main characteristics of the present 
invention. All changes within the meaning and range of 
equivalency of the claims are therefore intended to be embraced 



10 therein . 




